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GLDPDJQHWLVP7KHVWULNLQJIHDWXUHVRIGLDPDJQHWLVPLQ\ VDPSOHDUHDOVRWKHUHOD[DWLRQRI
PDJQHWL]DWLRQDWORZWHPSHUDWXUHVDQGZLGHWHPSHUDWXUHUDQJHRIH[LVWLQJGLDPDJQHWLFVWDWH
2QHPD\DVVXPHWKDWWKHTXLFNVROLGLILFDWLRQRIWKHSUHVVXUHWUDQVPLWWHGPHGLDEHWZHHQWKH
VDPSOH DQG WKH LQQHUZDOO RI WKH SUHVVXUH FHOO SURGXFHV LQKRPRJHQHRXV VWUDLQV LQ WKH VDPSOH

ZKLFK DFFRXQW IRU PHWDVWDEOH VWDWHV DQG ',$ UHVSRQVH *HQHUDOO\ WKH UHGXFWLRQ RI SUHVVXUH
GXULQJFRROLQJWR.LQDFODPSHGORZWHPSHUDWXUHSLVWRQF\OLQGHUSUHVVXUHFHOO LVDERXW
LQGHSHQGHQWO\RQWKHFRQVWUXFWLRQRIWKHFHOO,QRXUVWXGLHVWKHSUHVVXUHDIWHUFODPSLQJ
WKHSUHVVXUHFHOODWURRPWHPSHUDWXUHZDVa±*3DDQGWKHUHIRUHWKHUHVXOWLQJSUHVVXUH
DW ORZ WHPSHUDWXUH LV FORVH WR ]HUR  1HYHUWKHOHVV ZH EHOLHYH WKDW LQ RXU H[SHULPHQWV WKH
GLDPDJQHWLFVWDWHRFFXUVGXHWRDQLVRWURSLFVWUHVVHVZKLFKPD\DULVHXSRQTXLFNVROLGLILFDWLRQRI
WKHNHURVHQHRLOPL[WXUH7KHVHVWUHVVHVLQORZWHPSHUDWXUHFHOOVDUHWKHFRPELQHGUHVXOWRIPDQ\
IDFWRUVXQHTXDODQGQRQXQLIRUPFRQWUDFWLRQRI WKHFHOODQGRI WKHSUHVVXUH WUDQVPLWWHGPHGLD
WKH UDWH RI WKH FRROLQJ DQG WKH SODFHPHQW DQG WKH GLPHQVLRQ RI WKH VDPSOH  7KH REVHUYHG
VZLWFKLQJIURPRQHPHWDVWDEOHVWDWHWRDQRWKHUDERYH7&VXSSRUWVWKLVYLHZVHH)LJE7KH
IUHH]LQJPHOWLQJ RI WKH WUDQVPLWWHG PHGLD PLJKW EH WKH FDXVH IRU WKH VZLWFKLQJ EHWZHHQ
PHWDVWDEOHVWDWHV,WLVNQRZQWKDWPHOWLQJSRLQW7PHOWRINHURVHQHLVDERXW.
$IHZREVHUYDWLRQVRIODUJHGLDPDJQHWLVPLQPHWDVWDEOHVWDWHVKDYHEHHQUHSRUWHGSUHYLRXVO\
IRU&X&ODQG&G6DQGEDOOPLOOHG6U&D&X2'LDPDJQHWLVPLQ&X&ODQG&G6ZDV
LQWHUSUHWHG DV DSRVVLEOHPDQLIHVWDWLRQRI DQ H[FLWRQLFPHFKDQLVPRI VXSHUFRQGXFWLYLW\ 
&KXHWDOFODLPHGWKDWUHVXOWVREVHUYHGIRU&X&OPD\EHH[SODLQHGE\VXSHUFRQGXFWLYLW\DWWKH
&X&X&O LQWHUIDFH GXH WR WKH GLVSURSRUWLRQDWLRQ RI &X&O  &X  &X&O $V D UXOH ',$
DQRPDOLHV ZHUH REVHUYHG RQO\ ZKHQ WKH &X&O VDPSOHV ZHUH UDSLGO\ FRROHG RU ZDUPHG 
%URZQHWDOREVHUYHGODUJHGLDPDJQHWLVPDSSURDFKLQJIOX[H[FOXVLRQLQ&G6DW.
DIWHU VXGGHQ UHOHDVH RI SUHVVXUH ZLWK WKH UDWH JUHDWHU WKDQ  *3DVHF ,W DSSHDUV WKDW LQ
VLPLODULW\ZLWKWKHUHVXOWVIRU6P&D6U0Q2DVWURQJGLDPDJQHWLVPLQ&X&ODQG&G6ZDV
REVHUYHGRQO\LQKLJKO\LQKRPRJHQHRXVVWDWH$VDSODXVLEOHDOWHUQDWLYHWRWKHPRGHOVDVVXPLQJ
H[FLWRQLF PHFKDQLVP RI VXSHUFRQGXFWLYLW\  LQ &X&O DQG &G6 WKH HOHFWURQ ORFDOL]DWLRQ
PHFKDQLVPUHVXOWLQJLQVWURQJGLDPDJQHWLVPZDVDOVRVXJJHVWHG&KDEDQKDVIRUPXODWHG
WKHGHVFULSWLRQRI',$ VXVFHSWLELOLW\E\ WKHH[SUHVVLRQF   xHS!PFZKHUHx LV WKH
QXPEHURIHOHFWURQSHUFPS!LVWKHPHDQVTXDUHUDGLXVRIWKHHOHFWURQRUELWDQGPLVWKH
HOHFWURQPDVV7KLV IRUPXOD DSSOLHG IRUSRO\FU\VWDOOLQH&X&OZLWKJUDLQ UDGLXVRI WKHRUGHURI

 QP JDYH F     LQ UHDVRQDEOH DJUHHPHQW ZLWK H[SHULPHQWDO UHVXOWV 6LPLODU
H[SODQDWLRQZDVSURSRVHGIRUODUJH',$VXVFHSWLELOLW\LQEDOOPLOOHG6U&D&X2+HUQDQGR
HWDOVXJJHVWHGWKDWWKHODUJHVL]HHOHFWURQRUELWVRIWKHQDQRVWUXFWXUHVRULJLQDWHGE\WKHEDOO
PLOOLQJ SURFHVV DFFRXQW IRU WKH ',$ UHVSRQVH 7KH PLFURFU\VWDOOLQH VL]H RI WKH EDOOPLOOHG
VDPSOHVZDVHVWLPDWHG WREHDURXQGQP6FDQQLQJHOHFWURQPLFURVFRSH6(0PLFURJUDSKV
VKRZWKDWWKHW\SLFDOPLFURVWUXFWXUHVL]HRIRXUVDPSOHRI6P&D6U0Q2LVRIDERXW
PPDW57)LJWRRODUJHIRUEHLQJDUHDVRQDEOHGLDPHWHURIHOHFWURQRUELWDOV7KHFU\VWDOOLWHV
RIQDQRGLPHQVLRQZHUHQRWUHVROYHGE\WKH6(0PHDVXUHPHQWV
)LVKHU HW DO  DUJXHG UHFHQWO\ WKDW IDVW FRROLQJ UHVXOWV LQ D ODUJH QXPEHU RI GHIHFWV DQG
TXHQFKHG E\ IDVW FRROLQJ GLVRUGHU OHDGV WR IRUPDWLRQ RI LQKRPRJHQHRXV PHWDVWDEOH VWDWHV LQ
6P6U0Q2 ,Q WKLVFDVH WKH UHDVRQDEOH UDGLXVRI ODUJHVL]HRUELWVPD\EHUDWKHU UHODWHG WRD
VL]H RI H[WHQGHG GHIHFWV DQG H[FHHGV WHQV RI QDQRPHWHUV ,W VKRXOG EH HPSKDVL]HG WKDW WKH
H[LVWHQFHRIODUJHVL]HRUELWVPXVWQRWEHDFFRPSDQLHGE\DQLQFUHDVHGPDFURVFRSLFFRQGXFWLYLW\
DVWKHODWWHULVSUREDEO\JRYHUQHGE\WKHKLJKUHVLVWLYLW\RIJUDLQERXQGDULHVDQGUHJLRQVEHWZHHQ
JUDLQV 7KH FDOFXODWLRQV RI 2QLVKFKHQNR  IRU D FXELF FU\VWDO ZLWK QDUURZ YDOHQFH DQG
FRQGXFWLRQEDQGVKDYH UHYHDOHG WKDW WKHRUELWDOPRWLRQRIEDQGHOHFWURQV LQDPDFURVFRSLFDOO\
LQKRPRJHQHRXV FU\VWDO FDQ SURGXFH DQ DQRPDORXVO\ VWURQJ GLDPDJQHWLVP ZKLFK PD\ QRW EH
DVVRFLDWHGZLWKHOHFWURQHOHFWURQLQWHUDFWLRQV
%DVLQJ RQ H[SHULPHQWDO GDWD DQG DERYH GLVFXVVLRQ RQH PD\ VXJJHVW WKDW LQ KLJKO\
LQKRPRJHQHRXV VWDWH OLNH WKDW RFFXULQJ LQ 6P&D6U0Q2 WKH REVHUYHG VWURQJ
GLDPDJQHWLVPPD\EH UHODWHG WRPHWDVWDEOHQDQRFU\VWDOOLQHFRQILJXUDWLRQ UHVXOWLQJ LQ ORFDOL]HG
ZDYH IXQFWLRQ RI HOHFWURQV ZLWK ODUJH VL]H HOHFWURQ RUELWV ,QGHHG ZKHQ H[DPLQLQJ WKH
H[SHULPHQWDOGDWDIRUWKHILHOGGHSHQGHQWQHJDWLYHPDJQHWL]DWLRQVKRZQLQ)LJZHVHHWKDWWKH
VDPSOHEHKDYHVLQWKHPHWDVWDEOHVWDWHDVDV\VWHPRI)0FOXVWHUVLQD',$PDWUL[%HORZ)0
WUDQVLWLRQ ZLWK 7& |  . VHH )LJ  WKH PDJQHWL]DWLRQ FXUYHV H[KLELW D KLJK QHJDWLYH
SHUPHDELOLW\ DW ORZ ILHOGV DQG D',$ VXVFHSWLELOLW\ DW KLJKHU WHPSHUDWXUHV ,Q VRPH VHQVH WKH

PDJQHWL]DWLRQ FXUYHV ORRN OLNH PLUURU UHSOLFD RI WKH FKDUDFWHULVWLF0+ GHSHQGHQFH RI WKH
RUGLQDU\IHUURPDJQHWLFFXUYHV
,QRUGHUWRYHULI\WKHQDWXUHRIWKHQHJDWLYHPDJQHWL]DWLRQZHKDYHFRPSDUHGWKHWHPSHUDWXUH
GHSHQGHQFHVRIWKHPDJQHWL]DWLRQDW+ 2HIRUWKHSULVWLQHDQGIRUWKH',$VWDWHVVHH)LJ
,WZDVIRXQGWKDWWKHDEVROXWHYDOXHVRI07LQWKHSULVWLQHVWDWHDQGQRUPDOL]HGYDOXHVIRU
WKH',$ VWDWH DOPRVW FRLQFLGH VHH)LJ 7KLV VHHPV WREH D FOHDU HYLGHQFH WKDW GLDPDJQHWLF
UHVSRQVHLVDVVRFLDWHGZLWKPDJQHWL]DWLRQRI)0FOXVWHUV
7KH GLVORFDWLRQQHWZRUN IRUPHG LQ VWUDLQHG SRO\FU\VWDOOLQH VDPSOH LQ D FRQWDFWZLWK IUR]HQ
NHURVHQHRLO PL[WXUH LV D SODXVLEOH PHGLXP ZKHUH HOHFWURQV ZLWK ODUJH VFDOH RUELWV PD\ EH
FRQILQHG6XFKHOHFWURQVORFDOL]HG LQRUELWVZLWKUDGLXVRI WHQVQDQRPHWHUVFDQJLYHULVH WR WKH
OLQHDU GLDPDJQHWLF UHVSRQVH DW WHPSHUDWXUHV 7&  7   . VHH )LJ  7KH QHJDWLYH
PDJQHWL]DWLRQ REVHUYHG DW7  .PD\ UHVXOW IURP WKH SKDVH VHSDUDWLRQ LQZKLFK WKH )0
FOXVWHUV FRXSOH WR WKH GLDPDJQHWLFPDWUL[ 7KHPDJQHWL]DWLRQ RI WKH )0 FOXVWHUV DW7 7& LV
DOPRVWVDWXUDWHGLQPDJQHWLFILHOG+!N2HDQGWKHUHIRUHWKHQHJDWLYHYDOXHRIG0G+DW+!
N2HLVVHHPLQJO\DWWULEXWHGWRWKH',$PDWUL[,WDSSHDUVWKDWWKHVORSHVG0G+DW.
uHPXJ2HDQGDW.IRU+!N2HuHPXJ2H)LJKDYHVLPLODU
YDOXHVLQVXSSRUWRIWKHDERYHPRGHO
7KHDQRPDORXVGLDPDJQHWLVPDULVHV LQ WKHKLJKO\ LQKRPRJHQHRXVVWUDLQHGVDPSOHGXH WR4&
F\FOLQJV,WLVUHDVRQDEOHWRVXJJHVWWKDWDGLVORFDWLRQQHWZRUNKDYLQJDYHU\KLJKGHQVLW\Qa
PPD\EHFUHDWHGLQWKHLQKRPRJHQHRXVO\VWUDLQHGVDPSOH7KHDYHUDJHGLVWDQFHEHWZHHQ
GLVORFDWLRQLQDQHWZRUNRIGHQVLW\QLVRIWKHRUGHURIQLHQPDQGQPIRUQHTXDOWR
DQGPUHVSHFWLYHO\7KHQWKHDSSHDUDQFHRIORFDOL]HGHOHFWURQRUELWVZLWKUDGLXVRI
WHQVQDQRPHWHUVFRQILQHGZLWKLQGLVORFDWLRQQHWZRUNVHHPVDUHDOLVWLFDVVXPSWLRQ7KHSUHVHQFH
RIVRPHNLQGRIGLDPDJQHWLFPHPRU\REVHUYHGIRUPLQDW57PD\EHDVVRFLDWHGZLWKWKH
GLVORFDWLRQUHOD[DWLRQYLDWKHUPDODFWLYDWLRQ6WRULQJWKHVDPSOHDW57IRURQHKRXURUPRUH

UHVXOWVLQDUHMXYHQDWLRQRIWKHVDPSOHIURPKLJKGHQVLW\GLVORFDWLRQQHWZRUNVDQGLQDQHUDVLQJRI
WKHGLDPDJQHWLFPHPRU\
7KHVWUHVVHVLQRXUH[SHULPHQWVUHPDLQSUREDEO\UHODWLYHO\ORZDQGWKH\FDQQRWUDWKHUH[FHHG
WKHYDOXHVFRUUHVSRQGLQJWRWKHUHGXFWLRQRISUHVVXUHGXULQJFRROLQJWR.LQDFODPSHGORZ
WHPSHUDWXUHSLVWRQF\OLQGHUSUHVVXUHFHOOGXHWRWKHGLIIHUHQWWKHUPDOH[SDQVLRQVRIWKHSUHVVXUH
PHGLXPDQGFHOOFRPSRQHQWVa±*3D2QWKHRWKHUKDQGLQGXFHGE\4&SURFHGXUH
VWUHVVHVVKRXOGXQGHUWDNHWKHKLJKHQRXJKGLVORFDWLRQYHORFLW\IRUWKHFUHDWLRQRIWKHGLVORFDWLRQ
QHWZRUN7KHVWUHVVGHSHQGHQFHRIGLVORFDWLRQYHORFLW\YDULHVVLJQLILFDQWO\IURPRQHPDWHULDOVWR
DQRWKHU VHH5HI6WXGLHVRQ IDFHFHQWHUHGFXELF DQGKH[DJRQDOFORVHSDFNHGFU\VWDOVKDYH
VKRZQWKDWWKHGLVORFDWLRQYHORFLW\YYDULHVDVY $WPZKHUH$ LVDPDWHULDOFRQVWDQWWLVWKH
DSSOLHGVKHDUVWUHVVDQGPLVDSSUR[LPDWHO\DW.LQSXUHFU\VWDOVDQGLQFUHDVHVWRYDOXH
IURPWKHUDQJHZLWKDOOR\LQJDQGWRDW.7KHVWURQJULVHLQYZLWKGHFUHDVLQJ
WHPSHUDWXUH LV DWWULEXWHG WR D GHFUHDVH RI WKH GRPLQDQW GDPSLQJ IRUFHV LW DULVHV IURP WKH
VFDWWHULQJRISKRQRQV([SHULQHQWDOUHVXOWVIRUYDULRXVPDWHULDOVKDYHVKRZQ WKDWGLVORFDWLRQ
YHORFLW\ LQFUHDVHV VLJQLILFDQWO\ MXVW LQ UDQJH RI VPDOO VKHDU VWUHVV    ±  *3D  )RU
H[DPSOHLQ1D&ODWURRPWHPSHUDWXUHWKHGLVORFDWLRQYHORFLW\LQFUHDVHVIURPPVWR
PVDWDSSOLHGVKHDUVWUHVVLQFUHDVLQJIURPDERXW*3DWR*3D,WDSSHDUVWKDWMXVW
DW UHODWLYHO\ ORZ VKHDU VWUHVVHV WKH GLVORFDWLRQ YHORFLW\ LQFUHDVHV VLJQLILFDQWO\ DQG GLVORFDWLRQ
QHWZRUNPD\EHFUHDWHG
,WVKRXOGEHQRWHGWKDWQHJDWLYHPDJQHWL]DWLRQZDVQRWREVHUYHGDIWHUQXPHURXV!4&VDWD
UHODWLYHO\PRGHVWDSSOLHGK\GURVWDWLFSUHVVXUHa*3D7KLVFRXOGEHXQGHUVWRRGZLWKLQ WKH
GLVORFDWLRQQHWZRUNVFHQDULRWDNLQJLQWRDFFRXQWWKDWWKHPRELOLW\RIGLVORFDWLRQGHFUHDVHVXQGHU
KLJK SUHVVXUH ,W ZDV IRXQG  WKDW XQGHU KLJK K\GURVWDWLF SUHVVXUH a  *3D WKH PRELOLW\ RI
GLVORFDWLRQV LV GHFUHDVHG E\ IHZ RUGHUV RI PDJQLWXGH ([SHULPHQWDO DQG WKHRUHWLFDO UHVXOWV 
LQGLFDWHGWKDWWKHSUHVVXUHHIIHFWLQFUHDVHVZLWKWKHJURZLQJFRQFHQWUDWLRQRIGLVORFDWLRQVGXHWR
LQWHUDFWLRQVEHWZHHQGLVORFDWLRQVDQGORFDOEDUULHUV7KHPDJQHWLFUHVSRQVHWRWKHH[WHUQDOILHOGDW
77&LVWKHVXPRI',$DQG)0FRQWULEXWLRQVDQGWKHUHOD[DWLRQLQWKHPHWDVWDEOHVWDWH)LJ

D LVDFRPSOH[SURFHVVZKLFKFDQQRWEHFKDUDFWHUL]HGE\DVLQJOH UHOD[DWLRQ WLPH%RWK WKH
GLVORFDWLRQ QHWZRUN DQG )0 FOXVWHUV PD\ FRQWULEXWH WR WKH ORQJ WLPH UHOD[DWLRQ RI WKH
PDJQHWL]DWLRQ
,W LV NQRZQ WKDW WKH GLVORFDWLRQ QHWZRUNV FDQ FKDQJH WKH HOHFWURQLF SURSHUWLHV RI PHWDOOLF
FRPSRXQGV  $V DQ H[DPSOH RI WKH LQIOXHQFH RI GLVORFDWLRQV RQ WKHPDFURVFRSLF SURSHUWLHV RI
PDWHULDOVRQHPD\PHQWLRQWKHSRVVLELOLW\RIIRUPDWLRQRIQRQXQLIRUPORFDOL]HGVXSHUFRQGXFWLQJ
VWDWH LQ WKHYLFLQLW\RI LVRODWHGGLVORFDWLRQRUGLVORFDWLRQQHWZRUNGLVFXVVHGE\1DEXWRYVN\DQG
6KDSLUR
,Q RUGHU WR SURYLGH DQ LQVLJKW LQWR WKH QDWXUH RI WKH QHJDWLYH PDJQHWL]DWLRQ LQ
6P&D6U0Q2 DQ DOWHUQDWLYH PDJQHWRVWULFWLYH HIIHFW ZDV FRQVLGHUHG 7KH
PDJQHWRVWULFWLYHDSSURDFK5HIZDVXVHGIRUDWKLQILOPRI/D&D0Q2GLWVXJJHVWVWKDW
WKH FDXVH IRU QHJDWLYH FKDQJH LQ WKH PDJQHWL]DWLRQ G0G+   PD\ EH DWWULEXWHG WR WKH
LQWHUIDFLDOVWUDLQ,WZDVSURSRVHGWKDWWKHLQWHUQDOVWUDLQWHQGVWRLQFUHDVHWKHPDJQHWLFPRPHQW
ZKLOHWKHPDJQHWLFILHOGZRUNVRSSRVLWHWRWKHVWUHVV,QRXUFDVHRIEXON6P&D6U0Q2
VDPSOHWKHDEVROXWHYDOXHRIWKHPDJQHWL]DWLRQDOZD\VLQFUHDVHVXSRQDSSO\LQJDPDJQHWLFILHOG
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EHORZ7&|.LQYROYLQJIHUURPDJQHWLFDQGDQWLIHUURPDJQHWLFSKDVHV:HKDYHVKRZQWKDW
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